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Abstract: 

A long acting granular composition which comprises: (a) a fine particulate 
nucleus composed of a water-insoluble substance; (b) a drug layer containing a 
drug which is difficult to prepare in long acting form and a non-swellable 
entero-soluble base; and (c) a drug-release controlling film containing a 
drug-release controlling material and an entero-soluble base is disclosed. 

The long acting granular composition of the present invention has a very 
satisfactory drug-release pattern and is fi-ee firom the risk of abrupt 
disintegration in the digestive tract. 
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» FIELD OF - THE INVENTION 

^- -T^ 

composlliion which is useful as a long acting pharmaceu-tical 
£onaula1:ion for once-a-day administration. 

BACKGROUND OF THE INVENTION 

Long acting formulations have many advantages in 
medical practice in that they help reduce the frequency of 
administration for improved patient compliance and enhanced 
therapeutic efficacy. For this reason, much ingenuity has been 
invested in dosage forms for such long acting formulations. 
However/ it is never easy to develop a long acting formulation 
that would establish an effective drug concentration in blood 
soon after administration and at the same time .provide -a 
therapeutically constant drug concentration in blood over many 
hours following administratloiu 

The inventors of the present invention previously 
succeeded in providing a semi-long acting preparation of 
nicardipine hydrochloride, one of the drugs known to be 
difficult to prepare in long acting form, by coating fine 
particulate nuclei such as Nonpareil with a coating composition 
containing nicardipine hydrochloride, an entero-soluble base 
and/or a gastro-soluble base and a surf actant , and coating the 
resulting granules further with a drug-release controlling film 
having an excellent drug-release controlling property (JP-B-1- 
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7047 corresponding to U.S, Patent 4 r_758 , 437 , the teCTa "JP^ as 
usejd herein means an "examined Japanese pa:tent:rpublicati^ 
The above "preparation has been used clinicall^^ semi-long 

:i:^tiAg. -gr^^ 

However/ from the viewpoint of a therapeutic advantage , an oral 
preparation for once-a-day administration is keenly demanded. 

With the thought that successful development of a 
pharmaceutical preparation for once-a-day administration 
primarily hinges on improvement of the drug-release controlling 
film, the inventors of the present invention developed a drug- 
release controlling material which does not substantially 
release the drug in the stomach but releases it at a controlled 
rate under neutral conditions and at a rapid rate under 
alkaline conditions (pH 7,2 - 7-8)/ as disclosed for example in 
EP-A-0/386,967 {the term *EP-A" as used herein means an 
"unexamined published European patent application"). However, 
these granules which control the release of drug by the drug- 
release controlling film have the defects that they suffer 
gradual loss of strength with steady penetration of digestive 
juice and have the risk of disintegration which leads to an 
abrupt massive release af-the drug. 
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SUMMARY OF THE INVENTION ' _ " 

As a results of the. :^3c tensive inYestigaJ^ipn to„ 
the abpve_def ects , the invent^^ present invention have 

- s^icceeded -in- developing ^ -^long- act-i-ng- gganulag--<^ 
utilizing the properties of selected materials for the fine 
particulate nuclei, the base used in the drug layer and the 
drug-release controlling film in an optimal combination. The 
present invention is directed to a long acting granular 
composition comprising: 

(a) a fine particulate nucleus composed of a water* 
insoluble substance; 

(b) a drug layer containing a drug which is difficult 
to prepare in long acting form and a non-swellable entero- 
sol\xble base; and 

(c) a drug-release controlling film containing a drug- 
release, controlling material and an entero-soluble base, 

' the nucleus T^e coated with the drug layer and the drug- 
release controlling film in there order* 

The granular composition of the present invention has 
a very satisfactory drug-release pattern and is free from the 
risk of abrupt disintegration in the digestive tract • 

BRIEF DESCRIPTION. OF THE DRAWING 
Fig. 1 shows the results of Test Example 2; and 
Fig. 2 shows the results of Test Example 3- 
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II . DETAILED DESCRIPTION OF THE INVENTION- ^- I 

-Th^ fine- - -particu-lafe^^^^^ - nuclei -of - - rwater— inspluble^^^ 
siibstance io- be used in accord^^^ with the present invention 
^inoi^^desv^^ainong^oth 
crystalline cellulose^ microcrystallihe cellulose or the like 
into the spherical form. A typical example of such micro- 
crystalline cellulose is a commercial pr9duct available under 
the tradename of Avicel PHI 01 ( As ahi Chemical Industry Co., 
Ltd. ) . The non-swellable entero-soluble base mentioned above 
includes, among others, CMEC (tradename, Freund Sangyo K-K. : 
carboxymethylethylcellulose ) , hydroxypropylmethylcellulose 
phthalate, cellulose acetate phthalate, shellac and so on. The 
drug-release controlling material to be incorporated in the 
drug-release controlling film may be optionally non-swellable 
or swellaJDle- 

The non-swellable drug-release controlling material 
y^^MOiflaO^^ oi^»rs , ethylcellulose^ acetyitrellulose aWd so 

on, while the swellable material includes, among others, 
Eudragit RS (a tradename of Rohm and Haas Co.; a 1:2:0.1 
copolymer of ethyl acrylate, methyl methacrylate and trimethyl- 
ammonioethyl methacrylate chloride) and Eudragit RS lOOL (a 
tradename of Rohm and Haas Co.; a 1:2:0.2 copolymer of ethyl 
acrylate, methyl methacrylate and trimethylammonioethyl 
methacrylate chloride). 
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. . , . -.-Che_ent;.ero-4^ ihcbxrpoxated in the drugT^ 

release- controlling film inay-::also -be -:a non-swellable one-or a 
.swellable bne^ 

example of the base incorporated in the drug layer. The latter 
base includes , among others , Eudragit L ( a tradename of Rohm 
and Haas Go,> a 1:1 copolymer of methyl methacrylate and 
methacrylic acid) and Eudragit S (a tradename of Rohm and Haas 
Co . , a 2:1 copolymer of methyl methacrylate and methacrylic 

acid) • . . 

In accordance with the present invention, a long acting 
nicardipine granular composition, for example, can be 
manufactured by the following procedure. First, nicardipine or 
a salt thereof and the noh-swellable entero-soluble base are 
dissolved in a solvent and the resulting solution is spray- 
coated on fine particulate nuclei by such k technique as 
centrifugal fiuidized coating method, f luidt^ed-bed^ cdatig^ 
method or the like followed by drying to give granules. These 
granules are then spray-coated with a coating solution 
containing the drug-release controlling material, the entero- 
soluble base and a plasticizer in a solvent, followed by 
. drying. 

The solvent mentioned above includes, among others, 
methanol, ethanol, isopropyl alcohol, chloroform, acetone, 
methylene chloride, water and so on. While these solvents may 
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1^?^^^^: ^ i:j^<i®P^ndently, they can be used. J^^^^ 

„ conabinations • - ■•- - - /. 



Thedryijig^ 



:.ac-JLow- ::tenqD.exatur^ 

solvent^ for example 40'*C/ for a few hours. 

In the . course of manufacture under the above con- 
ditions, the nicardipine or salt thereof becomes amorphous. 

In the practice of the present invention, pharma- 
ceutical atixiliaries such as plasticizers , excipients, lubri- 
cants and/or binders are used as needed . „in appropriate 
propoirtions • These additives are not particularly limited and 
those knovm and in common use can be employed* 

The long acting granular composition thus manufactured 
can be administered alone as a pharmaceutical preparation for 
once-a-day administration or administered in combination with 
the semi-long acting granular composition and/or an immediately 
drug-releasing granular composition. Such a c<Mabined 

pharmaceutical preparation may be a mixed granular composition 
obtainable by mixing the long acting granular composition 
described above with the semi-long acting granular composition 
and/or an iiranediately dmjig-releasing granular composition. 
Alternatively, the combined pharmaceutical composition may be 
a laminated granular composition obtainable by coating the long 
acting granular composition further with an immediately drug- 
releasing layer- Such a combined pharmaceutical preparation is 
advantageous in providing long acting preparations of a drug, 
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such nicardipine, which, has life- in, 

blood, is sparingly soluble-iiiinder -alkaline, conditio 
.sensitive tq. the first-pass effect.in_tJie-liv-^^^ 
acting- -granulari--- compos ition^-(4:j[-)::^^^ 

releasing (gastro-soluble) granular composition (III) which can 
be used in combination with the long acting granular 
composition of the present invention (I) may for example be 
spherical granules as described in JP-B-1-7047- Thus, the 
semi-long acting granule (II) may be the spherical granule 
which comprises a fine particulate- nucleus coated with a drug 
layer comprising (a) a drug which is difficult to prepare in 
long acting form, such as amorphous nicardipine or a salt 
thereof and (b) one or more enterb-soluble bases selected from 
the ^oup consi^Bting of hydroxyprojpyimethylceilulose phthalate, 
methyl methacrylate-methacrylic acid copolymer, cellulose 
acetate phthalate and shellac and/or one or more gastro-soluble 
bases selected from the .group ccttsr^ting of hydroxyprppylcel- 
lulose polyethylene glycol, methylcellulose and hydroxy- 
propylmethylcellulose, and one or more surfactants selected 
from the group consisting of polyoxyethylene sorbitan 
monooleate, polyoxyethylene alJcyl ether and polyoxyethylene 
hydrogenated castor oil; and said dinig layer may be optionally 
coated with (c) one or more drug-release controlling material 
selected from the group consisting of a copolymer of ethyl 
acrylate , methyl methaczrylate and trimethylammonioethyl 
methacrylate chloride, and ethylcellulose • On the other hand. 



the iimnediataly drug-releasinq^ranular -composition ( 111 ) is ^zz:^^^,--- 
spherical - grSTfiule obtainable -^y - db^^^ 

nucleus with^ coating Gomposi^ibii - containing a-d^^^ j^^^i,^^:,:.:^::^.. 
base« 

The * immediately drug-releasing layer of the aforesaid 
laminated granular composition is prepared using a coating 
composition containing a drug which is difficult to prepare in 
long acting form and a gastro-soluble base. 

With coirnbined pharmaceutical preparations such as the 
mixed granules and laminated granules, an effective dmig 
concentration in blood can be promptly obtained after ingestion 
and a sufficiently high constant drug concentration cam be 
maintained over a period of 24 hours. Therefore these 
combination type compositions are advantageous for providing 
once-a-day preparations expected to exhibit immediate effects 
as welX. 

The present invention has thus been described taking 
nicardipine hydrochloride as a specific example of the drug 
which is difficult to prepare in long acting form. However , 
the present invention is very useful for other drugs, as well, 
which are generally acknowledged to be difficult to prepare in 
long acting form which fall within one or more of the following 
categories . 

(1) Drugs with short elimination half lives (ti/2) in the 

blood 



in the liver. - 

Among drugs having such properties are ambsulalol, 
nicardipine, propranolol, diltiaz^, nifedipine, isosorbide 

... . - . _ -..ri^^ .-ir..i=.-ss_-a«-WT.-.s.-a- ^-i.s .s- l.i -T. - s ' -. "i-.. : ^ i. t..ti,. - .'. 

dinit rate, cephalexin and so on. 

As the following disintegration test example indicates, 
the long acting granular composition of the present invention 
retains sufficient strength in phosphate buffer for many hours. 
The composition also shows a satisfactory drug concentration in 
pattern in blood as evidenced in animal experiments using 
beagle dogs. 

TEST EXAMPLE 1 r DISINTEGRATION TEST) 
The granules prepared in Comparative Example 1 , Example 
1 and Example 2 were respectively stirred in phosphate-buf£er 
(pH 7.2) at 37 and sampled for evaluation of grain strength 
at time intervals. The measured grain strength was expressed 
in units of the load per grain which caused disintegration of 
the granules • 

In the drug-release controlling film of the granule 
according to Comparative Example 1, liquefaction due to 
dissolution of the nucleus began to occur within 30 minutes 
after the beginning of the test^ indicating a marked decrease 
in grain strength with time. On the other hand, the granules 



of Examples 3^and 2 showed jd^^ in strength with 

still retained rfai^^^ a£terr:4 vhoursi j.The 

results of i:t^e^^^^ J. • „ .. . „ 1 . , 

Time 

(hours) 0 0.5 .1 2 4 



Strengrth of the 
granule of ...Compara- 
tive Example. 1 (g) 


778 


55 


12-18 


9 


7 


Strength of . 
the granule of 
Example 1 (g) 


1270 


920 


860 


200 


110 


Strength of 
the granule of 
Example 2 (g) 


1290 


880 


445 


300 


250 


It will be 


apparent 


from 


the above 


table 


that the 



granule according to the present invention is considerably 
higher in strength than the granule of Comparative Example 1, 
viz/ 16-fold as high in the case of the granule of Example 1 
and 36-fold as high in the case of the granule of Example 2. 



TEST EXAMPLE 2 
The capsules each containing 240 mg of nicardipine 
hydrochloride as prepared in accordance with Comparative 
Example 2 and Example 3 were respectively administered, 
together with 20 ml of water orally to male beagle dogs in 
groups of 5 once a day for 4 consecutive days for comparison* 
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^ The ^lQpd_ was sampled at _t:ime JLnt^r^ 

3:4 ad2alnlst:ra1:lon Tandt . the drug concentration:r-.in-. plasiiia:i u was^. . 

:3-deteCTi ine^ 

i=2:da2^-:==are^-^h Wh^ireais -riithe — compos 1 t-len of 

; Comparative Exaimple 2 showed a sharp increase in plasma 
. concentration V the composition o£ Example 3 showed an excellent ' 
* drug cpnceihitratiort patteam as a long acting, preparation • 
: TEST EXAMPLE 3 ^ 

The capsule containing 90 mg of nicardipine 
hydrochloride prepared in Example 5 was orally administered to 
seven healthy volunteers once a day postprandially for 4 
consecutive days and the dmig concentrations in plasma on 1st 
day and 4th day were determined. The results are shown in Figw 
2. 

EXAMPLES 

The Examples given below are intended to illustrate the 
present invention in further detail and should by no means be 
construed as defining the metes and bounds of the invention. 
In the Reference Examples/ the processes for preparation of an 
ixmaediately drug-releasing granular composition and an entero- 
soluble granular composition (a semi-long acting preparation) 
are described. In Comparative Examples , a granular composition 
prepared using Nonpareil (tradename, Freund Sangyo Co, , Ltd.) 
as a water-soluble nucleus is described. 



, . , REFERENCE -EXAKPLE 1 

Using 2 /6 leg of^-- - coating- soIiitioiF" prepared- 1^ 
dissolving ^(i -^ pf n£^a7^<5^pKn& hydrochldr^^^ - g oif - 

-hydrojeypropy^atn^ 

xnacrogol 400 in a 1:1 (w/w) mixture of methanol and methylene 
chloride, 500 g of Nonpareil 105 was coated by the fluidized- 
bed coating method and dried to provide an immediately drug- 
releasing granular composition- 

REFERENCE EXAMPLE 2 
Using 3.0 kg of a homogeneous solution prepared by 
dissolving 200 g of nicardipine hydrochloride, 200 g of 
Eudragit L 100 and 50 g of Tween 80 in a 1:1 (w/w) mixture of 
methanol and methylene chloride, 500 g of Nonpareil 103 was 
coated by the f liiidized-bed coating method and dried to provide 
granules. A 500 g portion of thus obtained granules was 
further coated with 200 kg of a coating solution prepared by 
dissolving 18.2 g of Eudragit RS. 100 L and 1.8 g of macrogol 
400 in a 1:1 (w/w) mixture of methanol and methylene chloride 
and dried to provide entero-soluble granules. 

COMPARATIVE EXAMPLE 1 
Using 3.0 kg of a homogenous solution prepared by 
dissolving 455 g of nicardipine hydrochloride, 227 g of 
Eudragit I* 100 and 68 g of Tween 80 in methanol -methylene 
chloride (1:1, w/w), 500. g of Nonpareil 103 was coated by the 
f luidized-bed coating method and dried to provide granules. A 
400 g portion of the dried granules was further coated with 110 



g of a coasting .solution prepared by dissolving 9-0 g of, 

Eudragit RS -10 0/1.0 g of Eudragil: L lOO and 0 .1 g of macrogol 
400 ih^iaethcmol^metKy^ .(I:?-!^^" W 

- g- poartion o£=4:he=xesu^ll:ing granules fwas^^^^rt^her-^ 



aqueous solution containing 400 g of Eudragit 30 D5S and 12 g 
of triethyl citrate in 400 g of water and dried to provide an 
entero-soluble granular composition. 

COMPARATIVE EXAMPLE 2 
The granular compositions prepared in Comparative 
.Example 1, Reference Exan^le 1 and Reference Example 2 were 
mixed in a ratio of 8:1:3 in terms of the drug content and 
filled into hard capsules to provide nicardipine hydrochloride 
capsules • 

EXAMPLE 1 

Using a stir granulating machine, 3.5 kg of Avicel 
PHI 01 was granulated with 3.85 kg of water to provide nuclei 
which were then dried. A 500 g portion of the dried nuclei was 
then coated with 5.25 kg of a homogeneous solution prepared by 
dissolving 341 g of nicardipine hydrochloride, 341 g of 
carboxymethylethylcellulose and 68 g of Tween 80 in methanol- 
methylene chloride (1:1/ w/w) by the f luidized-bed coating 
method and dried to give a drug-containing granules. A 400 g 
portion of these dry granules was further coated with 660 g of 
a solution prepared by dissolving 45 g of ethylcellulose^ 15 g 
of carboxymethylethylcellulose and 6 g of triethyl citrate in 
methanol -methylene chloride {1:1, w/w) to provide granules each 



- 13 - 




jiaving a, drug-release controlling f These gr ar m were 

^ried A^^C for - hours and filled in^^ 

^ap&UleS^ ..- - - • :.zi: 



1 ■ " E30^LE 2 

Using a stir granulating machine, 3.5 kg of Avicel 
PHlOl was granulated with 3.85 kg of water and the resulting 
"nuclei were dried." A 500 g portion of the dry nuclei was 
coated with 6.25 kg of a homogenous solution prepared by 
dissolving 341 g of nicardipine hydrochloride/ 341 g of . 
carboxymethylethylcellulose and 68 g of Tween 80 in methanol- 
methylene chloride (1:1> w/w) by the f luidized-bed coating 
method and dried to prepare drug-containing, graniiles. A 400 g 
portion of these granules was fiiurther coated with 200 g of a 
solution prepared by dissolving 16.4 g of Eudragit RSIOO, 1.8 
g of Eudragit I* 100 and 1. 8 g of triethyl citrate in inethajiol 
by the f luidized-bed coating method to provide granuleis having 
a drug-release controlling film. The granules were dried at 
40''C for 4 hours and filled into, capsules in the conventional 
maiuier to provide nicardipine hydrochloride capsules . 

EXAMPLE 3 

The granules prepared in Example 1 and Reference 
Example 1 were mixed in a ratio of 11:1 in terms of the drug 
content and filled into hard capsules to provide nicardipine 
hydrochloride capsules. 
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_ . EXAMPLE 4 

The- granules prepared in Example 1 and Reference 
Example 1 «oere . mixed in a ratia.: .of : :7 : 1 irt :J:erms of : tAe :_dihig : 
-content andb f illed:J^to::4iard :capsules-~-toHp^^ nicardipine 
hydrochloride capsules. 

EXAMPLE 5 

The granules prepared in Example 2 and Reference 
Example 1 were blended in a ratio of 8:1 in terms of the drug 
content and filled into hard capsules to provide nicardipine 

hydrochloride capsules. 

EXAMPLE 6 

Using a stir granulating machine, 3.S kg of Avicel 

PHI 01 was granulated with 3.85 kg of water and dried to give 

nuclei. A 400 g portion of the dry nuclei was coated with a 

homogeneous solution prepared by dissolving 505 g of 

nicardipine hydrochloride, 404 g of carboxymethylethylcellulose 

and 91 g of Tween 80 in methanol by the f luidized-bed coating 

method and dried to prepare a drug-containing granules. A 400 

g portion of these, granules was further coated with 213 g of a 

solution prepared by dissolving 13.4 g of Eudragit RSlOO, 1.5 

g of Eudragit L 100 and 1.1 g of triethyl citrate in methanol 

by the f luidized-bed coating method to prepare granules each 

having a drug-release controlling film. The granules were then 

dried at 40**C and further coated with 231 g of a homogeneous 

* 

solution prepared by dissolving 17.3 g of nicardipine 
hydrochloride and 17.3 g of hydroxypropylcelluose in ethanol by 
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iJie f luidized-bed coating method and dried 1:o _giye longr acting 
1 granules. -The -granules were then filled into capsules in t:he 

Z conveshtion^ . - to provide nicardipine . hydrochlbride::^ 

A — ... capsules .« -r= . . - - i. . . 

^ " EXAMPLE 7 

The long acting granules prepared in Example 6 (260 g) 
was xaixed homogeneously with 170 g of crystalline cellulose, 30 
g of polyvinylpyrrolidone (tradename KOLLIDON VA64, made by 
BASF Co.) and 2.3 g of magnesium stearate and the mixture was 
compressed into tablets each weighing 462 mg. 

EXAMPLE 8 

Using a stir granulating machine, 3.5 kg of Avicel 
PHlOl was granulated with 3-85 kg of water and dried to give 
nuclei. A 400 g portion of the dry nuclei was coated with a 
homogeneous solution prepared by dissolving 505 g of 
nicardipine hydrochloride, 404 g of carboxymethylethylcellulose 
and 91 g of Tween 80 in methanol by the f luidized-bed coating 
method and dried to prepare a drug-containing granules. A 400 
g portion of these granules was further coated with 213 g of a 
solution prepared by dissolving 13.4 g of Eudragit RSlOO, 1.5 
g of Eudragit L 100 and 1.1 g of triethyl citrate in methanol 
by the f luidized-bed coating method to prepare granules each 
having a drug-release controlling film. The granules were then 
dried at 40*C and further coated with 231 g of a homogeneous 
solution prepared by dissolving 24.5 g of nicardipine 
hydrochloride and 24.5 g of hydroxypropylcelluose in ethanol by 
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the flui^lzedrTbed coating method and^d^^ 
grainules]. The granules were then fil 



cdnvent^nal manner to provide nicardipine 1; hydrochloride - 

While the invention has been described in detail and 
reference with specific embodiments thereof, it will be 
apparent to one skilled in the art that various changes and 
modifications can be made therein without departing from the 
spirit eind scope thereof. 
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1 . IS li»g adtitrig granuGLc^ pharvaceutica^ cooiposltion tid.<:^ 
conlprlsies: . 

(&) a fine partlqUlatd nuoLeus oonpoeed at a water-insoM>le 
Eitotaixie seleotsd 

(b) a drug layer cqnctalnlng a dryg selaoted nioardljpine, 
Ix<ppranalol,oQ9halexin« diltiazan, niflsdipiiie, laraorblds 

• dinltrata and - anmilflloT a salt thereof «4)ioh is diffioilt 
, to preptpara in long acting fcm and anonr-sueUattle 
enterosoliible base selected troai earhiMty3meijiyiiat*yi/vy];i^,i^^ 
hyt^xniyprcw^in^ iMhalate, coUiiloae abstata 

phthalate and^^iallab; end 

(c) k drug-relaase poitraLling flla oonttaining a drug-rel^sa 
contaiolllng material seleoted from ethyXcellulcsse, acetyl- 
osllulose, a 1 :2:0. 1 oopolyjner of ethyl aaylate, mt^lmth- 

. aorylatd and trljiet^lainDncxiioethyl nstt^acrylate (dilorida, 
a 1 :2:0.2 oopol^noer of ethyl 8cxylate« netixylinathacrylate 
and trlfl»thyla|nmonioett^l ard an 

antero-toluble carlxwyrnetaylettvlt^lluloee, 
t^fdrca^fropylcBiSf^ I^timlate« oellulose aoetate 

l4iit})a]ata«siisllac«a 1:1 oqpplymsr of merttyl oethactylata and 
netteorylio acid and a 2:1 oopolyner of metiiyl netteorylate 
and mal^»orylio adid; 

said t&iolsus be ooated with said drug layer and said drug x«lsasa 

QORtrolling film in there order. 
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claimed in ;Cialxn l, wherein said fina..partlcula4:«--nuc^uaL 
nucleus .cc^osed ..qjE .microcxyst&lllne ceXluloae^ said non- 
-eweXXabla «|ntdro->solubl«t base aei a constituent, of: , said - drug 
layer - is -- carboxyinethylethxl^ a:a:id ;:dxrttg;--r]9leaea I . 

controlling material is ethylcellulose, and said entero-soluble 
base as a constituent of said drug-release contrQlling film is 
earboxyraethylethylcellulose . : 

3* A long acting granular pharmaceutical composition as 

claimed in claim X, wherein said fine particulate nucleus is a 
nucleus composed of microcrystalline cellulose,, said non- 
swellable entero-soluble base as a constituent of said drug 
layer is , carboxyroethylethylcellulose, said drug^releese 
controlling material is Eudragit RS, and said entero-soluble 

base as a constituent of said drug-release controlling film is 
Eudragit L. 

4. A long acting granular pharmaceutical composition as 
claimed in claim 1, wherein said drug is nicardipine or a s^lt 
thereof. 

5. A long acting mixed granular pharmaceutical composition 
which comprises: 

a) a long acting granular pharmaceutical composition as 
claimed in claim 1, and 

b) a semi-long acting granular pharmaceutical composition 
comprising a fine particulate nucleus coated with a layer 
containing a drug seleted from nicardipine, propranolol. 
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ceptia tariff dil t ia^ nyi^i^iML spsqrb i d« ; dlai t ra^^te, : 
amosulaliolo.aad a salt ther¥Qf^ which!tis difficult to prepare 
in lori^?ac ting form; and bheVlbf !W 
base seiectied from hydroxy projYliDet^^^^ 
copolymer inethyiraethacrylatemet^^ acid, cellulose 

ace ta t ph f halale^^ or" two oF more 

sastro-soluble base selected from hydroxypropylcellulbse 
polyethylene glycol, methy Icel lulose. and hydr 
oxypropylmethylcellulose; and one or two or more surfactant, 
selected from polyoxyethylenesorbi tanmonooleate. 
polyoxyethylenealkylether and polyoxyethylene hardened castor 
oil, coating said nucleus with one ortwo drug-release 
controlling toeterial. selected- from cojJOlymer of ethylacrylate 
and methy Ime thacry late and tri-methyl ammoniu 
methylmethacrylatechloride. and ethy Icel lulose. my be further 
provided thereon, and/or 

c) an immediately drug-releasing granular pharmaceutical 
composition comprising a fine particulate nucleus coated with 
a drug layer containing said drug which is difficult to 
prepare in long acting form and said gastro-soluble base. 

6. A ion^ acting laminated, granialar phaxroaceutical 

! 

coniposition jcomprising a long acting granular pharmaceutical 
composition 'as claimed in claim 1 which ia coated with an 
immediately Urug-releasing layer containing a drug which is 
difficult toj prepare in long acting form* 

7« A iai:^ed granular compoiBition as clalnad in claim 5 

wherein eaid |drug is nicardipine or a salt thereof « 

! 

8 • The gkranular composition as claimed in claim 6 wherein 

i . 

said drug is iaicardipine or a ealt thereof, . 



' ABSTRACT OF THE DISCLOSURE 

A long acting, granular composition which comprises: 
(a) a fine^^a^ ^ vater-inspiu^^ 

z: subs tance^ . r -a :/="drug layer --cjoniainingr ^a . drug which is , 
difficult to prepare ^^i^ fond and a non-swellafale 

entero-soluble base; and (c) a drug-release controlling film 
containing a- drug-release controlling matierial and en entero- 
soluble base is disclosed. 

The long acting granular composition of the present 
^invention has a very satisfactory drug-release pattern and is 
free from the risk of abrupt disintegration in the digestive 
tract . 
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Patent No. TW 088794 (Application No. 82104016) 

Title: The Method of Preparing Enteric-Coated Pancreatin Granules and Its 

Dosage Forms 
Abstract: 

This invention is related to the method of preparing enteric-coated 
pancreatin granules, by which the activity of enzymes including amylase, lipase 
and protease can be maintained at a level of higher than 90%. Basically, 
pancreatin powder is only granulated with water or without adding any 
pharmaceutical excipients. After screening and drying, the powder is then 
granulating with water again. The wet mass is extruded and sized to obtain 
pancreatin granules. An enteric materials, such as Eudragit L30D, is applied 
on the outer surface of granules to protect from the deterioration of acid on the 
enzyme's activity. Therefore, an enteric-coated pancreatin granulear dosage 
form is obtained. 
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